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DETAILED ACTION 

Claim Objections 

1 . Claim 1 is objected to because of the following informalities: In line 5, read as "the 
apertures being sizes and distances from a center of the active region" which should be rewritten 
such as -the apertures being sized and distanced from a center of the active region--. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1 1 and 15-16 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 1 recites in line 3 "a first oxide aperture" and line 4 "a second oxide aperture" 
which is not clear and confusing. The apertures are not oxidized. Only the outer region of the 
layer having apertures are oxidized thereof becoming current blocking region. The apertures are 
current flowing regions. 

Claims 15-16 recite "a via into the substrate and into proximity with one of said mirror 
stack" which is not clear what applicant intends to claim. 
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Claim Rejections - 35 USC §102 



The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United Stales only if the international application designated the United 
States and was published under Article 2 1(2) of such treaty in the English language. 



2. Claims 1 and 1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by Ueki (US 
6636542). 

With respect to claim 1 , Ueki discloses in Fig. 2(b) a semiconductor laser device 
including: 

a first oxide layer 21a defining a first aperture 22a; 

a second oxide layer 21b defining a second aperture 22b; and 

an active region 16 located between the apertures; 

Since the apertures being "sizes and distances" from the center of the active region 16 the 
way that is shown in the specification of the instant application, it's believed that the laser is 
capable to induce a near-Gaussian shape of spatial current density distribution. 

With respect to claim 1 1 , see the rejection of claim 1 . Ueki further teaches a first stack 
of mirror pairs 12 on one side of the active region 16 and a second stack of mirror pair 24 on a 
second side of the active region 16; the improvement comprising a first oxide aperture 21a of a 
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first size on the one side of the active region at a first distance from the center of the active 
region and a second oxide aperture 22b of a second size on the second side of the active region 
16 at a second distance from the center of the active region. It's noted that the claim fails to limit 
if the first and second aperture sizes and distances being different from each other. 

With respect to claim 17, Ueki discloses a heatsink 28 or 29 supporting the active region 
16 and the first and second mirror stacks 12 and 24, the electrode extending into heat conducting 
relation into one of the mirror stacks. 



Claims 1-3, 8, 1 1-13, and 17-18 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Uchiyama et al. (US 20030007528). 

With respect to claim 1 , Uchiyama discloses in Figs. 2-5 a semiconductor laser device 
including: 

a first oxide layer 50 defining a first aperture 48; 

a second oxide layer 64 defining a second aperture 62; and 

an active region 54 located between the apertures; 

Since the apertures being "sizes and distances" from the center of the active region 54 the 
way that is shown in the specification of the instant application, it's believed that the laser is 
capable to induce a near-Gaussian shape of spatial current density distribution. 
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With respect to claim 2, Uchiyama discloses a p-mirror 46 on one side of the active 
region 54 and an n-mirror 58 on another side of the active region 16, and wherein the first oxide 
layer is p-mirror oxide layer and the second oxide layer is an n-mirror oxide layer. 

With respect to claims 3, Uchiyama discloses the first and second oxide layers (50 and 
64) and the first and second apertures (48 and 62) defined differ in distance from the center of 
the active region. 

With respect to claim 8, Uchiyama discloses wherein the first aperture 48 is substantially 
3 to 20 microns across (15 microns, paragraph 0034) and the second aperture is substantially 5 to 
30 microns across (10 microns, paragraph 0036). 

With respect to claim 11, Uchiyama illustrates in Fig. 2 a VCSEL having an active region 
54, a first stack of mirror pairs 58 on one side of the active region 54 and a second stack of 
mirror pair 46 on a second side of the active region 54; the improvement comprising a first oxide 
aperture 62 of a first size on the one side of the active region at a first distance from the center of 
the active region and a second oxide aperture 48 of a second size on the second side of the active 
region 54 at a second distance from the center of the active region. 

With respect to claim 12, Uchiyama discloses the first and second oxide layers (64 and 
50) and the first and second apertures (62 and 48) defined differ in distance from the center of 
the active region. 

With respect to claim 13, Uchiyama discloses the first aperture size is smaller than the 
second aperture size and the first distance is greater than the second distance (see Fig. 2). 
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With respect to claims 17-18, Uchiyama discloses a heatsink 26 or 68 supporting the 
active region 16 and the first and second mirror stacks 12 and 24, the electrode extending into 
heat conducting relation into one of the mirror stacks. 

3. Claims 1-2 are rejected under 35 U.S.C. 102(b) as being anticipated by Hu et al. (US 
6658040). 

With respect to claim 1, Hu discloses in 7 A a semiconductor laser device including: 
a first oxide layer (one of the oxide layers of 708 defining a first aperture (between the 
oxide region); 

a second oxide layer (one of the oxide layers of 706) defining a second aperture (between 
the oxide region); and 

an active region 205 located between the apertures; 

Since the apertures being "sizes and distances" from the center of the active region 205 
the way that is shown in the specification of the instant application, it's believed that the laser is 
capable to induce a near-Gaussian shape of spatial current density distribution. 

With respect to claim 2, Hu discloses a p-mirror 46 on one side of the active region 54 
and an n-mirror 58 on another side of the active region 16, and wherein the first oxide layer is p- 
mirror oxide layer and the second oxide layer is an n-mirror oxide layer. 



4. Claims 1-3 and 1 1 are rejected under 35 U.S.C. 102(e) as being anticipated by Choquette 
etal. (US 7085301). 
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With respect to claim 1, Choquette discloses in Figs. 1-3 the claimed invention wherein a 
semiconductor laser device including: 

a first oxide layer defining a first aperture (the central area that is not oxidized in the 
upper mirror 20); 

a second oxide layer defining a second aperture (the central area that is not oxidized in 
the lower mirror 18); and 

an active region 22 located between the apertures; 

Since the apertures being "sizes and distances" from the center of the active region 22 the 
way that is shown in the specification of the instant application, it's believed that the laser is 
capable to induce a near-Gaussian shape of spatial current density distribution. 

With respect to claim 2, although Choquette does not explicitly disclose which mirror has 
p-type conduction or n-type conduction, it is believed that either mirror will be n or p type. 
Therefore it is not critical to distinguish upper or lower mirror to be n-type or p-type. 

With respect to claim 11, Choquette illustrates in Figs. 1-3 a VCSEL having an active 
region 22, a first stack of mirror pairs 20 on one side of the active region 22 and a second stack 
of mirror pair 18 on a second side of the active region 22; the improvement comprising a first 
oxide aperture (the central area that is not oxidized in the upper mirror 20) of a first size on the 
one side of the active region at a first distance from the center of the active region and a second 
oxide aperture (the central area that is not oxidized in the lower mirror 1 8) of a second size on 
the second side of the active region 22 at a second distance from the center of the active region. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 4, 7, 10, and 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Choquette et al. (US 7085301). 

With respect to claims 4 and 13, Choquette discloses in Figs. 1-3 the claimed invention 
except for explicitly teaching the size of the first aperture being smaller than the size of the 
second aperture. However, one skilled in the art would obviously observe that the claim fails to 
define how much the second aperture is smaller than the that of the first aperture. If the 
difference is small enough, the laser output might not be affected. Therefore, it is believed that 
even though the sizes might be different but the output might not be different due to the 
negligible difference in sizes between the apertures. See MPEP 2 1 3 1 .03 [R-6] . 

With respect to claims 7, 10 and 14, Choquette discloses in Figs. 1-3 the apertures being 
formed extending into a few pairs of both mirror stacks. Choquette further discloses the 
apertures size being substantially 5-30 microns (col. 7, lines 60-67). It would have been obvious 
to one skilled in the art at the time the invention was made to realize the apertures are spaced 
between 1 to 20 mirror pairs from the center of the active region. 



6. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Uchiyama et al. 
(US 20030007528) in view of Lo (US 5491710). 
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Uchiyama discloses the claimed invention and further a substrate 42 upon which the 
active region and first and second mirror stacks are grown, and heat conductive plating 68 except 
for a via "into" the substrate and "into" proximity with one of said mirror stacks and the heat 
conductive plating extending from an outer surface into the via. 

Lo discloses a VCSEL shown in Figs. 4 and 5 and further a via 28 "into" a substrate 12 
and "into" proximity with one of said mirror stacks and the heat conductive plating extending 
from an outer surface into the via. It's noted that the mirror 28 is a metal mirror which is 
considered as [a] heat plating. 

It would have been obvious to one skill in the art at the time the invention was made to 
provide the via and heat conductive plating as disclosed by Lo in order to remove heat from the 
laser more effectively in order to stabilize the output of the VCSEL. 

Communication Information 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phillip Nguyen whose telephone number is 571-272-1947. The 
examiner can normally be reached on 9:00 AM - 6:00 PM, Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, MINSUN HARVEY, can be reached on 571-272-1835. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Phillip Nguyen/ 
AU 2828 

/Minsun Harvey/ 

Supervisory Patent Examiner, Art Unit 2828 



